Male weanling Wistar rats received 200 pg/mi of mercury (Hg), as HgCl,, in drinking water for 180 days. At the end of the treatment, systemic arterial blood pressure was augmented, cardiac inotropism was reduced, and heart rate was unchanged. Light and electron microscopical studies of the kidney showed a mesangial proliferative glomerulonephritis in about 80% of the glomeruli. Tubular cells showed reduction of the acid phosphatase activity, which was related to functional abnormalities of the lysosomes. In the 24 hour urine samples ofthe Hg exposed rats, there was slight reduction of kallikrein activity, but evident proteinuria was not present in all samples. Plasma renin activity was reduced, that of angiotensin I-converting enzyme was augmented, and plasma aldosterone concentrations were unchanged. Mercury was accumulated mostly in the kidney of the Hg treated animals; and the content of Hg in the heart was higher than in the brain. These data show that chronic exposure to Hg acts on the kidney with complex mechanisms of toxicity; these contribute to modify systemic haemodynamics. The purpose of this study was to investigate some mechanisms of renal toxicity possibly involved in the dysfunction of cardiovascular function, in rats exposed to doses of Hg known to induce both arterial hypertension and autoimmune lesions in the kidney.
Specimens of several tissues were also excised for histopathological observation by light microscopy.
Samples of blood, brain, heart, and kidney were prepared for determination of Hg content. Mercury was analysed by flameless atomic spectrophotometry after special digestion of tissues and blood.25 The Hg content was quoted as the wet weight of blood and tissues.
Data were compared by Student's t test. Results were considered significant at p < 0 05.
Results
Body weight and general appearance of the animals were not affected by Hg exposure. In the Hg exposed rats, systolic and diastolic blood pressure were significantly increased, whereas dP/dt was reduced and heart rate was unchanged (table 1) .
In the Hg treated animals plasma renin activity (PRA) was decreased, plasma ACE activity augmented, and plasma aldosterone concentrations were unmodified compared with the control rats (table 2) . Moreover, urinary kallikrein activity and urinary creatinine concentration were slightly but significantly reduced after exposure to Hg. Proteinuria was evident only in some of the Hg exposed rats. Concentrations of 24 hour urinary sodium, potassium, and calcium were similar to those of the controls (table 3). Light microscopical observation showed alterations in about 80% of the glomeruli of the Hg exposed rats (fig 1) . Glomeruli showed hypercellularity, deposition of amorphous material in the mesangium, and thickening of the basal membrane. Examination with electron microscopy did not show modifications in the glomerular capillary wall, but only deposits of amorphous material in the mesangium; deposition ofamorphous material and thickening ofthe vascular wall were found in the interstitium by light microscopy. The immunofluorescence technique showed deposition of IgM, but not of IgA, IgG, C3, Cld, albumin, or fibrinogen in the glomeruli of the Hg exposed rats (fig 2) . Light focal hydropic degeneration of the tubular cells and amorphous material in some lumens were found (by light microscopy) after Hg treatment (fig 3) . At electron microscopy lysosomes of all the tubular cells showed a reduction of electrondensity and irregular borders, but not lysis. The acid phosphatase activity of these cells, mostly localised in the lysosomes,26 was reduced. Histopathological examination of the arteries and ofthe kidney showed that exposure to Hg induced thickening of the wall ofthe renal vessels and focal thickening of the middle layer of the abdominal aorta.
We found that Hg was accumulated much more in the kidney than in the brain and in the heart ofthe Hg exposed animals. The heart appeared to store more Hg than the brain (table 4).
Discussion
In this study, unlike Sprague-Dawley rats exposed to 50 ppm of Hg in drinking water for 320 or 250 days,79 Wistar rats treated with 200 ppm of Hg for 180 days showed a reduction in cardiac inotropism. The high concentrations of Hg found in the heart of Wistar rats treated with 200 ppm of Hg may explain the reduction seen in the present experiment. In this regard, the ratio between the Hg stored in the heart and that accumulated in brain or kidney was three or four times higher in Wistar than in Sprague-Dawley rats.910 On the other hand, the increase in blood pressure seen in Wistar rats may be explained only by a vasoconstrictor effect ofHg with a consequent rise in the total peripheral resistance. This rise is likely to be related to greater release of noradrenaline from postganglionic adrenergic neurons and to baroreflex hyposensitivity, as suggested in previous studies.7'0 On the basis of these experiments, the increase in total peripheral resistance does not seem to depend on effects of Hg causing alterations of sympathetic nerve activity or vascular responsiveness after activation of the a,-, 22, and f2-adrenoreceptors and DA2-dopaminergic receptors in blood vessels. On the other hand, the cardiovascular alterations found in the Wistar rats exposed to 200 ppm of Hg cannot be explained by increased reactivity to stimulation of Table 4 Concentration of Hg in blood, brain, heart, and kidney of rats chronically exposed to Hg <0.07* Kidney (pg/g) 160-25 <0-20* *p < 0-05; significantly different from control. All values are expressed on a wet weight basis (n = 4 in both groups for blood and brain and n = 6 in both groups for heart and kidney 
